The cases which we are reporting here contradict the general belief that cerebellar haemangioblastomas are invariably benign. CASE 1 D. M. Male. Age at death, 38 years. FIRST ADMISSION September 1964, to Department of Neurosurgery, Radcliffe Infirmary, Oxford. The patient was admitted with six months' history of headache, apathy, unsteady gait, and tendency to fall to the right. Examination showed slurring dysarthria and coarse nystagmus on right gaze. The family history was not contributory. The blood haemoglobin was 12.8 g/dl. Carotid angiography showed slight ventricular enlargement. A pneumoencephalogram showed tonsillar herniation, displacement of the fourth ventricle to the left, and forward displacement of the aqueduct. Posterior fossa craniectomy revealed a cystic tumour containing golden fluid in the inferior part of the right cerebellar hemisphere. A cherry-red nodule 2-i cm in diameter was found in the cyst wall and removed completely. The patient made a full recovery and was able to go back to his job as a carpenter. He was followed up as an outpatient. (Accepted 19 January 1976.) SECOND ADMISSION October 1972. He had complained of headache, back pain, and left sciatica for 12 months. Examination showed papilloedema, unsteadiness on standing, limitation of back movement, and of straight leg raising to 50°. Vertebral angiography showed a small vascular mass in front of and on the right of the pons. A pneumoencephalogram showed obstruction in the prepontine region and enlarged ventricles. Myelography showed dilatation of the lumbosacral subarachnoid space. In view of the ventricular enlargement, a right ventriculoatrial shunt was performed. Postoperatively the sciatica disappeared. He was discharged and followed up as an outpatient. THIRD ADMISSION May 1973 . He complained of weakness of the left arm and of both legs. There was complete loss of joint position sense and stereognosis in the left arm and hand, but preservation of pain, temperature, and vibration sense. A brain scan was normal. On myelography, xanthochromic CSF was obtained, with partial holdup of contrast medium at T6 and complete hold-up at T4 vertebral levels. Spinal angiography revealed two vascular masses, one in front of the cord at C2 and one behind at C5-6 (Fig. 1) in the first and second biopsy samples. No mitoses were seen, nor any signs of cellular anaplasia. The principal 'malignant' feature was that at many sites in the brainstem and cord the tumour had transgressed the pial surface, and was clearly invading nervous tissue (Fig. 4) . The spread of tumour was far more extensive than appeared to the naked eye. In the right cerebellopontine angle, tumour was growing diffusely in the clefts between cerebellar folia, and in one region was replacing cerebellar cortex. Here, there was no way of deciding whether a primary tumour in the cortex had spread into the subarachnoid space, or whether the cortex had been invaded from outside. There was no recurrence at the site of the original operation. Diffuse subarachnoid spread was seen in the Sylvian fissures and chiasmatic cistern (Fig. 5) , all around the brainstem, and at all seven levels of spinal cord which were examined. Sections of the scar from the cervical laminectomy showed tumour both inside and outside the spinal dura mater (Fig. 6 ). For the most part, the tumour masses which were visible to the naked eye could be regarded as local accentuations of a diffuse spread. An exception to this was a small globular mass of tumour, attached by a short pedicle to the wall of the right lateral ventricle (Fig. 7) .
A striking feature, especially in the sections of spinal cord, was the enormous dilatation of surface veins, even in places where no tumour tissue (Fig. 4) . There was necrosis, apparently due to ischaemia, of the posterior part of the lower cervical and upper thoracic cord segments. In the upper cervical region (Fig. 8) (Fig. 10) , gave rise to the suspicion of malignancy, for which the patient received radiotherapy.
(2) Necropsy (N.P. 4399) The compressing tumour at segmental level C5 was a typical capillary haemangioblastoma, containing large and small cysts and some very dilated blood spaces (Fig. 11) . It differed from the biopsy specimen in the absence of giant cells. No mitoses were seen. Nodules of similar tumour were adherent to pia or arachnoid mater, or wrapped around spinal nerve roots (Fig. 12) ; and microscopic collections of similar tumour cells were seen adhering to the meninges at all levels, from the chiasmatic cistern down to the cauda equina. The tumour at C5 segmental level had engulfed the pia mater of the cord, but had not invaded the nervous tissue, which merely showed distortion, local infarction, and oedema. The lesions in the cerebellum had the appearance of primary tumours-that is, they were replacing cerebellar cortex, rather than invading it from the surface. Microscopically, they resembled (Fig. 13) without obvious malignant features. The possibility that they were metastatic deposits from the spinal tumour was consi(lered, but dismissed.
DISCUSSION
We can find no parallel, in our experience or in the literature, for the malignant behaviour of the tumours in these two cases. There is no reasonable alternative, in either case, to the diagnosis of haemangioblastoma; the two types of tumour which have at times been confused with haemangioblastoma-renal carcinoma and angioblastic meningioma-can be firmly ruled out. To call them 'angiosarcomas' merely because of their malignant behaviour would solve no problems, as they do not differ microscopically from the general run of benign haemangioblastomas.
It is generally accepted that haemangioblastomas are innocent tumours composed of capillary and other blood vessels, mixed with interstitial cells, the origin of which is still debated (Spence and Rubinstein, 1975) ; that they occur most commonly in the cerebellum, sometimes in the spinal cord or spinal meninges, and very rarely above the tentorium; that they may be multiple, especially in cases with a family history of the von Hippel-Lindau syndrome (Olivecrona, 1952) ; and that they are sometimes associated with cysts or tumours in unrelated viscera, with angiomatosis (or haemangioblastoma) of the retina, and with polycythaemia.
Malignant spread, distant metastasis, and subarachnoid 'seeding' are said not to occur (Russell and Rubinstein, 1971; Rubinstein, 1972) . Recurrences after apparently complete removal have been reported by Pennybacker (1954 ), Palmer (1972 , and others. In Pennybacker's first case, a recurrent tumour had grown to occupy most of the posterior fossa, become attached to the tentorium, and spread through the craniectomy scar into the neck muscles and skin, but diffuse spread and disseminated seeding were not observed. In many cases, it is hard to decide whether or not the 'recurrent' tumour is an independent growth. If the 'recurrence' is at a distant site, it is generally assumed to be an independent tumour; if it is at the original operation site, it is assumed that the removal must 
